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Side Jets Generated at the Near Field of Round Helium Gas Jets
by 

Akinori MURAMATSU, Mirko GAMBA, and Noel T. CLEMENS 

ABSTRACT 
Side jets, which are radial ejections of jet fluid, are formed in the near field of low-density jets, such as helium gas and hot air jets. Side jets 
enhance the mixing of fluids between the jet and the ambient fluid in the vicinity of the nozzle exit. It is essential to understand the 
formation mechanism of side jets in order to take advantage of side jets and control the enhanced mixing of a jet. Side jets in round helium 
gas jets were investigated using planar laser Mie scattering (PLMS) imaging, particle image velocimetry (PIV) and hot-film anemometry. It 
was found that the number and ejection directions of the side jets vary with Reynolds number.  Regions of large curvature at the contour of 
the jet column become the initiation points of the side jets. The velocity in the potential core fluctuates periodically. The movement of the 
high-speed fluid lump in the jet column is related to the formation of side jets. The side jet is not ejected uniformly; rather, it is discharged 
strongly in the braid region. The power spectra of the centerline velocity fluctuation show a complex system of subharmonic and
superharmonic of a fundamental component. 
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